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1 

fi7-i i<T©&HCiBrcti$HgtiK 

£8tAU S^4®$*©7>*-9A-f , :t>, $®-ftf 
>ai*£W«-f *>£7>*x7C£^Cfc±T±IB©& 

SC££#8i£TS. Si5*5 1 (CCttOOSRfk^IlM) 

[115*5 3 ] ^SfftKHtf 0-7 $ Jbr jUt 1 fc F £ 
2-^ JU#7>x* y-;U££^LTt>£C ££&'$£ "T 
*. §i5*5 l Xtt 2 (CE«Olg«{k^»^*>©Bffi 

(85*54 3 tm^KOf + 'J T- £ LT ©*gffj*© 
pH # nXtt*fttt±r*4 IB* 

[fiS*5 5 ] 3t*gj£Kj!t£Kl&3 4S«rtcK»«« 
- 4 ©Mft*> l r?KIB«©2JRffc£!»-f*>©lKSfi 
[ii3*56] i§7ttt£JS#iE. TJUS-^AX&iffilS 
•TS. Si5*5 5 (CEttonRffc^Hl'rahXDlUUfiM 

t gis*^ 7 1 &*^£©M£*s$£tts© e- mm 

©«S"C*5C4*»«4*4. ii5*5 i tcfBiS©^ 
[85*58] &:fc£J^3g©«S?8£, $®i«©ifcSS 

£. ijxm^m*mxxtt%E&tttiKMmtim 
mzfrfomt . Mj$©i©g-e£> o r±i2sic;s©± 
aawcciaw 6<afcs»4««ffl© -f >y* * * - t , 

s. miit&to a * >©nisgjMS&a. 

[85*59] «HK«©»B"r*or^>y***--4 

«.»SCt*1*»4-f4. 85*5 8 KIB*S©g3l{b&«5 
-f*>©BffiKM£«iB. 

[85*5 i o ] 4>i>xt>z-imrsm%mzMm 

Kiev < }i**fiLxm7€&&mWEm2ti?i>Zct 
85*5 8 KBtlt©ft*{b£#N*:/© 



(2) 1 1 - 1 2 5 6 0 0 

2 

[0 00 1] 

[«w©»r **wBtt»fc^«i-f*>© 

WijaSMtlB. i5rji|7K*l¥K:#ai-S^k^)-/*> 
>£7>*x7Kg7nU »T>*xri»J6Sl£Wai 

io * >©«M«g^of*©fc»©SBtt:« 
s. 

[0 00 2 ] 

[t£3fc©ftffiRtH-©I$g!] WR4>IC9£Er S±IB©8( 

miztix^zRmnt^mtA^ty 3.j-)i>m 

[0 00 3] Jtej*tcJ:»)3EaW&|g*fe»aAnt)CCtt 

20 ^snri^^c^tia^Mcl^tciOiEL^Sffi 

ttfl^ftt l *!«©#-?£> 9 . f*f4^*S®14M*>*5JJl| 

^4*>©aK**J£T4fc»«:tt. tft-etittftu 
W8«ffl©8BS»*Wfll Lft Wft tttt 6 ttb» A<cM#ft 
S. 

[ooo4]-*. -Y*>*a-?Fy 57 

*BffijWS<. fiE->TIES£-C$>£*i. 
aWSffit? * S j^ttftltt&lf&K J: s &ft©g* 3 ft £ 
30 tldtf & S £tCMl#& 0 . X£»©M£# -f > hWliS 

[0 00 5] 

l/«fc5ir*IHI71M»H©lWtt. Mtewaaam 
\\&m A * >©BHSJS«5EffiS0f*©fc*©igB*ffi« 

[0006] 

[RH*JKfcf4fc«>©#S] *«M*ffiK«fcft«. # 

40 x«ittii«fliiA^i£S(caxraaai^ui». -* 
*+';r-£0T©^«?SKi*i4^« ; fcigAL. tm« 

>?:7>*-7«:^Dfc±'r±fB©Stc^CC^^±He© 
*'x^jittfl|?:iSr7>*-7£ SttKBHi t 
31*. 4sSL.A:9tJt»»©abt**HiL. m^S©B# 

nwnEfk*«e(/. c©sijsfai±iB©^ ^->^si© 
& -f *>©iaHBK»j3effiK ct 9 . ±SE©awat«»»3 ft 

S£»C *^qgo igfi<]*s^fiK3ft^ 0 
so [0 00 7] *ft!!#&Ki&»?£%KBtCK& LTii 



(3) 

3 

o-7 tlJlTJlft. K, 7P*7U7"-.iU7''J->;5M 
UJltf* i>-io< ?.>U 7 Jit Hz W > £ . 2- J Jit) 7" h X 

£#-CS£., 

[0 008] *»W^rffi%H»rs»^K:. KttffiK* 

i»ph *wr*fc©. w*.« ph xtt*wBLb©<>©% 

S3. 7Jl 5 --5 A. 36iB«**a-CXt33ft^fett. S*K 10 
Jfl. 7JbS-3ARD : ^8©££T&&7v^#£££ 
«8*«*«JI*3tfS©#t»* U». 
C0009] ±»©**W^*JlltT*fc»©iattt 
a*5jeKSI©i!B8i. *gfi5®©ifcS8£. tfXjgitttJS 

[0010] *»WtCJ:4iaBCC*5(,»T. »'&©»?§ 

-c* -3 x ±12© -f>i?*7*-£ sio^©ria(c «±ie© 

5. 

[0011] *»W(cJ:4igHK:*j«,»r. ±B©-f >y 

x.t>$- *&xm*®m*®mm<Dtiit®ic&.x-? z> -> u 

>y?:ix.ttiD. C©i>'J>^F*3K:7 -f JlitZftLX 
[0012] UTtt. 7>*-7£3Bfc 

sai4*»sj£LrflfeiaLft:safc«rti©a**Kffliflrr«i 30 
< . mmfc&ffitm.vtfitiitti&ffimt 200 - 800™ m 

-7 X «)Si3a&SSO*^ tilS?S*5®S3 n/cfc©T*ot 

[0013] a y?tfu-z-ibxtt x mmiimm. 
frhv^-ntimvctiiiix* i, t><Dx&tnmm*jm 
xibzifi. mms.onmtfmt^n&?Lx. i#«t© 
wra»»tt-c«nBi»»-c * s t ©t* s c t am t b 

t>. 40 
[0 0 14] 

t***wtcj:saij3es5ffi 10 ©mnAs^snrfctj. m 
H(cfc^ri2 t*a3ts«*aioi!(wc*-Dr. a*s 
l£I*Sltt&EP 12A CCJ:0^3tiS|Sl*{cji6*i. *EP 
12B «c-c^$n^<fcocc^w:gfta3^-5.o &M®& 1 
4 k J: K> 7K 3 nr 1 > £ ©«KttM-ffsrj 1 ©i*f4^?g 
(S^ttf) ©**'J7-ttt5««*©i6l8-C*o 
r. 0MMffiKli&EP !4A<cj:!j7R3*iai*l*«:jii& so 



4$P3¥ 1 1 - 1 2 5 6 0 0 
4 

ft. *EP 14B {CT^£ft&<fc5te£ftKgfm$ft£ 0 
C©«SiL-r«^W©7>*- , i7A-('^>, 

#rsttstt««*a«ttfli3ti*. cti6©a*sistt 

«SCJ««*©ji»[«sH>^«:j:»)tft>n5*. Sffitt 
£l/<. 70 - 300y"l/tnin ccf&SI'S©* 5 

[0015] ±aa©a*sj£*aiRo t -f >y * * *- 1 
6 *«-cis*4^«©aA3nfcig«^«5rt;s is tciH 

±i2©^*jgjt.ii^ £ s»4^w<i«««e*'xsjtttia 

*RTT«JI*l,. $«$*©7>*-7tt#*j§j§14JI 
&A S ft 2. 7 > *■=- -5 a a * > L-c c » 

7>*-^A-C^>© pKa ffl«9.24 "CNfe* 

i**4?§jS©++'J7--c*.5,^ai?Sifr ph & 

9.24 ^±©*>©?:S!R1"na7>*-'i;A'f^>«7 
ls*:~7 tt£r>Xi3Mth. Kfimi&Pllcki^XljX 

mm.m -m %aaLr»*s«wjB©aEB«:A»). 

iittM©WM<ttr}i»ln a attK:®nTte»3. 7>*X 

7«r«a«cfci,»-css«:3Sg3itst©r*naws4 

[0 0 1 6] BH4HJ©SBR^^«i^*>«:7>*-7K 
^ftl/r^tT4©*«J«f SfcfeJc. )®i8r«©ij£SS 

14 tcfcormo-f 16 £Sf&^ 18 i© 

Iffl«:«®5cffl*5A (S^ti-T) ?:iBg-rSC£A5-Ct 

rtSP«c^ffl©S7ctt^K. 7^1/3 --5 AX« 

ffiifi©#^t»«jg^^L< ttcn^© 3 aa©^ 
6 U Z> ££X * s *v<* y^^K©&^?r7t» u r 

[0017] fcfi&%MMUcu.&$mimmz> etas 

©ct9«:E.-3^En 14B ICXifiZtlX^ZJzStiC&ftK. 

smzti. -jjmam&miisssm is *>63t*iw 
m&m 20 ««*>iir«3t5tts*iiiDE3nfca«:, etas 

©Jr^icMo^Ed 12B icXTT^tiX^ii^icmmc 
mmZtiZ. ±MXDm%M3£SSl 20 tcj:»)#6*ifcf r 
-Jtt-f>7-?l/-*- 22 Kii^tlT. ^7fe^g©Bf 

[ 0 0 1 8 ] 0 2 1 ftTj^ft-a^ggilB];® 
©. flO^y^y 24 4ffll>-C<g?8St©^J8 14 ^©15$ 
f4^St©aA4!ft». C©ig^ic^> 'J >i?%. -e©F«9 
SPtC y > 7- > 7 ^ Jl Z - £ jiTctt^lSta^ i £E L t 
JfJ^$nfcS7Cffl*7A 26©JRgfflSS£UTfefJffl 
f*f4tp©^t^'('^>©7>*-7^©^^ 



5 

ga<D>"J>^ 24 £LTttTlJJI©k<DT&&C 

•5*5. C©^>; KJU 242 ©5te*Stt-f 

>^ x ^ £ _ 16 ©rtBBK^S^itt t >± 5 iC3tL < ft $ 

SStCMLTWIfti&WLTl^^fC**. ft. t©£g 
ioa *fflc^cigiJ5t^a-(J0 i CC7j*£irci>SKE io 

©«£££< P-ft©?. RWSrSWrs. 
[0019] 

mvx&z. 

ffi*SJSKH :o-7 Z)\,7)l>7 : \i ¥ (Aldrich f±§S) © 
i£y-jUig?g (0.084g/ml) 2.5m1K: pH 9.5 © 0.4M 
ISMtoOH JgH15$ 150ml =&JfiJn • ig£L, Ctt&C 2-.* 
Jkt; 7' r x * y -JU (Merck IIS^) ©x 5? y 
0.0056g/ml) 2.5ml £. ffi?<tPAjhS'Ji Or7^3JUt> 

B8 (mMttMtt&tmitMimg,) ©*i§$ico.i8g 
/mi) l.smi zmna-m&bxwmb. as-c^ nsra 

^fffirfOT" :Gilson ttJK© Minipuls-3 (gift) T*S 

1iZffi&\tm :<Gm<D?7a> OMR) K©4>©„ 

:H*»3e*fcSSHJ!0 821-FPS7 0- 
■fe;U##«3l£1fttUS (fflgiftft :350nm, «<J£$;g : 48 
6nm) 0 

-^f^U-*- iBfitta^ttWD D-2500 ^-f>7- 

[0020] fjgglgg 1 (7 A 

TfTflK© lOOOmq/l 7>t-7SfI (Ji^mi&Igltt5£ 
^±Si©l|[<tT>*x-5A^g() *aS»tlL-CT>* 
x^A-f^igg*! ianq/1 *TO«jR*BKors«s|. 

0. pH 9.5 © 0.4M SSJIg-NaOH Igffiifc&ffl&te 

mm®* + <)7-®mtLB.-?m ncTusnx^zts 
KiQfflLr&mi&iiwmistc. t&msm 3 

*1-Cl^ii0r*0. O.Olmq/1 
ft, o.04mq/l a>6tt®*T&i7&fll[igH$£7*l,fc tfg 
KH£$! : 0.9996). *«91H3IKfi4 orHttffi. m\ 
*9*fflSl/"Ct»4B8flLh. 7 >*x^ a 

10mq/l *t?©««4t«S««tL-Caiit3Wft>*lfc 

*». EKflfiSK<W8*«:*ji>-ctiBliW&it«t5Vj-fe 
©±«S;*ft.2>. 

[0021] giaii 2 q&Bmicxtitrm&oK 
my 

m 1 ccwstiri>i«sE*«flib. sjssE©±a«i«: 

feW S3t*J!xJ£l«Ril>-i(aWi«©i0S?: WfS i* 
K. 7>*X?A^>$g*5 10mq/l ©&«!&« L 
X&tMi&WLtLE.-? pH 9.5 © 0.4M Hffi-NaOH fflffilS. 



(4) 1 1- 1 2 5 6 0 0 

6 

fe^ttS 4 K^ftT^SilOT*'). $S#B;<& 
5S 7 > * x r #X is W> < ft -0 X * t ft fSSffi© 

f?6*isci*iflMofc. i«?a©s^tt 65"c 
©£«t/E3fts. 

[0022] ^flBqiW 3 0CSflBc&l2taSi<DC 
SP) 

>$g# lOmq/1 <Digm*m$lLXzmi&mtL> pH 
10 9. 5 © 0 . 4M ll&-NaOH Sg85$£l*f4?§#j©* + 'J 7 - 

££l"t3 T3t*5lUf «r»srr S C £ (C <fc 0 £3ffi&Jt 

7"©|5]&g(# 154/1 1/min ©Jf^KSfc^t ftl£gffi£ 
SVrc£#«93Lfc. -£©g&«* + l/7-?&£©«Jj£ 

# 154/il/min t(±-C*.2)i, fE£Ofc7>*x7#X 

iiifcltt 70 - 300Ml/min©©fflF«3K:. Sfc{C 150/il/min 

20 sajcRjE-r^trftaciJOMWofc. 

[0 02 3] yflKlWI 4 (*+ y7-*»© pH 
SffiKSSTSJS) 

S 1 ^^tiTt^^g^ffifflb. 7>*x-^a^^ 
10mq/l ©«g«E*SH»OrS»4^»«tL. pH 9 
- 10.5 © 0.4M US!-NaOH ^SSjftRtf pHU.5 -12.0 
© 0.4M Na,HPQ,-NaOH mWiMi$mffi&<D* t U 7- 

; S:iHS-r^CilC t kf3Sai ; S:154//l/min KtSSOT^ 

30 H 6 K^S*T,Tl^ji*)t , *9. pH lljg« pH«l*i 

W&hfttefr^tc. COmStLXit. *+'J7-if)g 

© p h^ iigsr*>n«i*f4*©7>- : ex^A^t> 

*%£'^SR7>*x7*X{C^bTS t C©7>t-7 
<t o-7$Jl/7Jl/f : t r*<t 2-^;l/*7"hi^y-;l/i© 

♦ 'J 7-««i pH *s ii X«-S-*UJLb©$85&£ 
40 tf>£t*t*^£tC7>fc-7(C£ft3-esc£©-C*S 

[0024] acewmffi 1 (^B!-f5j->?sstcM-rs^ 
a^) 

, ;^A^rffl^r^-('*>?gg*S 0.1, 3 RO'5mq/l © 
«BViK«nSL-CtmMSK£0. i*f4i§«©*+'J7- 
?g?S<tLr«pH 11.5 © 0.4M Naj HPO, -NaOH WtW8& 
^a<Sr 154Ail/min Kf&SU )«JSjaS« 25°C 
50 £L/fc„ 



7 

[0025] TU|g©ij6l^r^^>J>^<DF«g8UCC>>^' 
7>7 -£A*l. 0.2q Zgi 

«U 4.5ml ©W»-f*>«KI««:J/y>yrt{C»5l 
L. 5»raiigji^(C++y7-ffl««©fi£!8{caAl/ 

«:{3:fiB»-cai?%tiM14 (fBHffift : 0.999) *J»6ft 

fc„ C©S 7 (CTSSft&y^tt. = 247000 

x cmut^Wg.) + 57500 fcSififlaWttStefiffK: 
m3tlZ>b<DV$>>). &r>X&mmtLX#mt&Ct 10 

ft. mk<t*^W&ifi 5mg/l ©*B^K*JW 
S3&fe&&©ffi*HSi$Ml&tt 3.656 (n =5)?* 9. «Jg 

[0026] aiSKHW 2 (7>*-^A-fa|->jflK«: 

•^5l->iSa<!:S^S©f-^ffiSii©M^4i9^/c. 

0.05. 0.3, 0.25 SO* 0.5mq/l ©«igi££S8g(t,-Ci* 
I4?g?gi U K<Sf^>ffi©+ + <)T-&mt LXit pH 1 20 
1.5 © 0.4M Na i HPO,-NaOH J8fl&$t£ffll\ titM* 154 
Ml/min tCgSSgt. iiJ3£Se« 25'C ibfc. 
[0027] HiBS©^^}*TS-> >i?©rtSP«Cj< >:/ 
5>7.<;l/*-?:Aft. 7=^*;U^^fett^ffl#r(C 4.5 
ml ©7>*-9A-Y:t>t§j»£ ; £:i§AU 5»R8igi§ 

■C*0> j£g<Bi7>*.=.9A-f *>7&g i©IBUC« 
fi»-ca»ft*BMtt CtBHtfitt : 1.000) W^Wc. 
C©H 8 (C 7nS*l£ = 867000 x 30 

(7>*-^a^*>?ss) - 1900 ^sara^-cm 

Ci^T**. ft. 7>*-^A-{^>?ga*5 0.5mg/l 

ota&ictottz&m&ommmimi* 2.4% (n = 
[0028] awjascBtffi 3 oh^k-c ^>?ssccnfl-r-s 
h 2 «c^snr(,^jif)©sa ; &fflt^-cffiifiss'('^> 

?S&£M:mS©e-*ffi$£©ra&£i)^/c„ ffiiBg? 

t f >j v Aim^xmrnu ^>rs&# 1 sa' 2mg/i 40 
vmmum b-cmmmt l . K88*©* + y 7 

-jgjKiO-ClS pH 11.5 © 0.4M Na 1 HPO,-NaOH *8fK?$ 



1 1 - 1 2 5 6 0 0 
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«rfflt\ ffiilfc 154/il/rain iCgfcSU fJjEfigtt 25 
*C tLlt. 

[0029] *jR©ttt»iiTffl^y>y©i*iawc^>y 

«U 4.5ml ©SB$gK*>1fjeSi£i£AU 5 #Rfli|§ 
U7-ffllMS«©«a8«:aALTffi*aSK© 

OT*!). j£gffii7>*-^A^*>?gg£©r,aK:« 

fi»ra»tt««tt (fsnfldk = 0.928) nmhtvtt. 

COm 9 «Cw3tlS^7tt. = 15819 x 

[Sfi3SW*>jgK mq/1)] + 168013 &SifiG(R|&5S;T 

a»«:$3tisfc©-c*»). '&-?x&m&tLxmi-? 

ZCii&XZZ. ft. ffi^K-Y*>i§S*l Iraq/I ©a 
^KteW^m*«S©fflM^WM«2.89X (n = 5) t? 
* 0 . H3Sttfcgftr ft c t i>mw Lit. 

[0030] acaaiw 4 csE*j£i©«) 

18®* h 'J yj±*m^XmWM 10 - 40mq/l 

ii«%smii*£OTira©ajeiaM* 1 (citcr* 

H 10 (CS$nn>Sa»)-C*»). tBMCfcg! : 0.954. 
1W»5$ y = 1.233X - 4.312 r*^T&S?&ffl|ig£^l, 

[0031] «swm« 5 gktmomm 
jmvmwhw&isfc. 2 is©f5ijii*mii 
x. cn6©Hjii**Kd*3ti-ci>ssiM-f*>aia 
sc/7 > * - ? a -r * >jga**i6Bj^ £ t k 

<£ 9 S"JS L/ fc. $AQ^©«^(c«n2©il!@KRM 
l SO' 2 &cf2tE3ftTl>&J:5&tgi:mg©t-£ffi 

SI«rffiSL. iCSfii?:^ 7 Rtf 8 K:7n$*aS^lli®CC 

Jffi^-TSCi«:J;i)tTCi. 'im&K.^XttVgtftjt&.m 
[3ISK0102.43.2.5 (^K^^">) ^O'CC JIS K0102.4 

2.1M 42.2 (7>*-^A^3»->)] K J: sacs** 

urn Lit. teft«Tta©s i «:^$n.sao-c*»). 

*«W^»33llBKOH;i|*9«:tawa?IfiB-r*4Ci*i 
«DJb/c„ jSS. »-C*>fi§SR!>-7>*-^A^^> 
?SS©SJSBifSB5P^«> *IE"H*iS6©»^«:<5Fhfc» 7 

[0 03 2] 

mi) 



(6) 



ItKl^ 1 1 - 1 2 5 6 0 0 
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4^9EB>j7h£ UDg/U 


w3R*k Cmg/U 


m » -i * > 


A 

4. Do 


Q 7 
O. 1 


9.09 


9.8 


7>=B-0^-i^> 


0.47 


0.45 


0. 18 


0.34 



[0033] 

%M7zLX7>*-7<,C%C, C©7>*-7£3t#jg 
KJH^-T a"rse£«:J:»)J«BY* § ft 

^©i-rstias-cg?*. ^^cctifj^ccccte 

[01] #1691 CC <fc 5 £ft<b&$! -Y * >«ij£gg© 1 30 

[02] #^ K J: 4 fiffifb^ 4 *>«£!«©<&© 

i n*sjg*^-rHs^0-c*s. 

[03] 0 i K^jnfcjiKfflu. ffl^©s«g?sa 

©Wb7>*-"JAjS«4S((BHg}Ki l/"Cffl5E*tft». 
2*f4?S$icp©7 >*- -5 A * >?&K ifflje 3 
«g<!:©[J8^7'D 

[04 ] -gaU*©ttfb7>*i$A^*«|sN&iK£ 

[05] -%w&<Dmi7zs*-oi*mL*m$mLt 

[06] -ffiififfi©»b7>*-'>A«}SS:Ktt««i 

u >)7-tbx<Dwmm<D ph ia^Ka^bs* 



[07] 0 2 K^3ftfc$Sg£fflt,>. «*©««?££ 
>»fi©M3£«:*rt»-c*aHB£ a *>©?£> 

[08] 0 2 tc^snfcss?rffli\ a*©«*i?gg 
©tt<b7>*--jAigiR*K»*»t t/t«iit*m^ 

tmim*P®7 A * >7£g£f i IS 3 *i/c$;fc 

7>*-->A-<*>?as©a(iS{c*5t>-cifta«i& 

[09] 0 2 CC*3ft/c£Eg£fflt,>. a^©^fS6?SS 
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(54) HIGH-SENSITIVITY METHOD AND DEVICE FOR MEASURING NITROGEN 
COMPOUND ION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
and a device for measuring nitrogen compound 
ion with high sensitivity. 

SOLUTION: Ammonium ion, nitrate ion, and nitrite 
ion in a sample such as river water are made 
ammonia, the ammonia is reacted with a 
fluorescein reaction reagent flowing into a 
reaction room 18, having a gas-permeable 
membrane 182, sepatedly by the membrane 182 
for forming a fluorescein material, the fluorescein 
intensity change of the reaction liquid is 
measured, a response value is compared with a 
calibration line, and the concentration of a 
nitrogen compound ion is measured. The 
conversion to the ammonium can be positively 
made by bringing the sample into contact with 
reducing metal before flowing into the reaction 
room 18. Only a fluorescein detector 20 and an 

integrator 22 are required. Therefore, operation is extremely simple as compared with 
the conventional absorptiometric method, sensitivity is high, at the same time, required 
time is extremely short, and measurement equipment is inexpensive as compared with 
an ion chromatography method. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Lead a fluorescent reaction reagent to the reaction chamber equipped with the 
gas permeability film, and, on the other hand, the sample solution is mixed in the buffer 
solution as a carrier. Lead to the above-mentioned reaction chamber after changing the 
ammonium ion, nitrate ion, and nitrite ion in the sample solution into ammonia, and 
ammonia and a fluorescent reaction reagent are made to react through the 
above-mentioned gas permeability film. The high sensitivity measuring method of the 
nitride ion which detects the fluorescence of the generated fluorescent material, 
measures the temporal response of fluorescence intensity, and is characterized by 
collating with the calibration curve which shows the relation between this measured value 
and the above-mentioned ion concentration. 

[Claim 2] A fluorescent reaction reagent Claim characterized by combining 
o-phthalaldehyde, bromocresol green or a carboxy dimethyl fluorescein, and thiol 
compounds 1 High sensitivity measuring method of the nitride of a publication. 
[Claim 3] fluorescent reaction reagent O-phthalaldehyde Claim characterized by 
containing 2-mercaptoethanol 1 or — 2 High sensitivity measuring method of the nitride 
ion of a publication. 

[Claim 4] The buffer solution as a carrier of the sample solution pH 1 1 Or claim 
characterized by being more than it 1-3 Any 1 High sensitivity measuring method of 
nitride ion given in **. 

[Claim 5] Claim characterized by contacting the sample solution to a reducibility metal 
before making it react with a fluorescent reaction reagent 1-4 Any 1 High sensitivity 
measuring method of nitride ion given in **. 

[Claim 6] Claim characterized by a reducibility metal being copper, aluminum, a zinc 
independent, mixture, or a Devarda's alloy 5 High sensitivity measuring method of the 
nitride ion of a publication. 

[Claim 7] Claim characterized by measurement of fluorescence intensity being 
measurement of the peak area of fluorescence intensity 1 High sensitivity measuring 
method of the nitride of a publication. 

[Claim 8] The high-sensitivity measuring device of the nitride ion characterized by to 
provide the fluorometry equipment which is the passage of a fluorescent reaction 
reagent, the passage of the buffer solution, the reaction chamber where the gas 
permeability film is separated and a fluorescent reaction reagent and the buffer solution 



contact, and the passage of the buffer solution, is the injector for the sample solutions 
formed in the upstream of the above-mentioned reaction chamber, and the passage of a 
fluorescent reaction reagent, and was formed in the downstream of the above-mentioned 
reaction chamber, and the integrator which outputs the measurement data of this 
fluorometry equipment 

[Claim 9] Claim characterized by forming the column which is the passage of the buffer 
solution and was filled up with the reducibility metal between the injector and the 
reaction chamber 8 High sensitivity measuring device of the nitride ion of a publication. 
[Claim 1 0] Claim which is equipped with the syringe which pours the sample solution into 
the passage of the buffer solution through an injector, and is characterized by filling up 
with the reducibility metal through a filter in this syringe 8 High sensitivity measuring 
device of the nitride ion of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high sensitivity measuring method of 
nitride ion, and the equipment for it, it returns to ammonia the ammonium ion, nitrate ion, 
and nitrite ion which are nitride ion which exists in acid rain and the river water middle 
class among an environment especially, makes this ammonia and a fluorescent reaction 
reagent react, and relates to the high sensitivity measuring method of the nitride ion 
performed by measuring fluorescence intensity, and the equipment for it 
[0002] 

[Description of the Prior Art] The typical approaches currently used widely although 
various the approaches of measuring the above-mentioned nitride ion which exists in an 
environment are proposed are colorimetric methods, such as an indophenol method, 
(absorptiometry) It is the ion chromatography method. 

[0003] In order to obtain a quantitive result with a colorimetric method, there is the need 
of performing spectrometry frequently, and there is a case where a right quantum 
becomes impossible under the effect of light-scattering matter, such as dust contained in 
the sample in that case. In addition, it is a measurable molecule by the colorimetric 
method. 1 It is only a class, and in order to measure the concentration of the ammonium 
ion which exists in the acid rain which is a sample, or river water, nitrate ion, and nitrite 
ion, a technical problem is in the point that the separate system of measurement which 
corresponded, respectively must be prepared. 

[0004] On the other hand, although the ion chromatography method is high, therefore is 
exact, a technical problem is in the point that actuation by the point that equipment itself 
and a column are expensive, and the skillful engineer may be required, and it installs in 
many measure points, and upwards measures on the spot, and a technical problem is in 
an unsuitable point [ of the accuracy of measurement ] 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem which this 
invention tends to solve thru/or the object of invention are to offer the high sensitivity 

measuring method of nitride ion with simple actuation, and the equipment for it 

[0006] 

[Means for Solving the Problem] According to this invention approach, a fluorescent 
reaction reagent is led to the reaction chamber equipped with the gas permeability film. 



On the other hand, the sample solution is mixed in the buffer solution as a carrier. The 
ammonium ion in the sample solution, Lead to the above-mentioned reaction chamber 
after changing nitrate ion and nitrite ion into ammonia, and ammonia and a fluorescent 
reaction reagent are made to react through the above-mentioned gas permeability film. It 
is this invention while the above-mentioned technical problem is solved by the high 
sensitivity measuring method of the nitride ion characterized by collating with the 
calibration curve which detects the fluorescence of the generated fluorescent material, 
measures the temporal response of fluorescence intensity, and shows the relation 
between this measured value and the above-mentioned ion concentration. 1 The object 
is attained. 

[0007] It sets to this invention approach and is a fluorescent reaction reagent It can use 
combining o-phthalaldehyde, bromocresol green or a carboxy dimethyl fluorescein, and 
thiol compounds, such as 2-mercaptoethanol. 

[0008] pH high as the buffer solution whose conversion to the ammonia of the ammonium 
ion in the sample solution, nitrate ion, and nitrite ion is a carrier when enforcing this 
invention approach what it has — for example, — pH or — although it is possible by 
using the thing beyond it — a reducibility metal, for example, copper, aluminum, zinc, etc. 
— independent — or it is desirable to contact combination, the Devarda's alloy which is 
an alloy of copper, aluminum, and zinc especially, and the sample solution. 
[0009] The equipment for enforcing the above-mentioned this invention approach The 
passage of a fluorescent reaction reagent, and the passage of the buffer solution, The 
reaction chamber where the gas permeability film is separated and a fluorescent reaction 
reagent and the buffer solution contact, The injector for the sample solutions which is 
the passage of the buffer solution and was formed in the upstream of the 
above-mentioned reaction chamber, It is characterized by providing the fluorometry 
equipment which is the passage of a fluorescent reaction reagent and was formed in the 
downstream of the above-mentioned reaction chamber, and the integrator which outputs 
the measurement data of this fluorometry equipment 

[0010] In the equipment by this invention, it is the passage of the buffer solution and can 
have the column filled up with the above-mentioned reducibility metal between the 
above-mentioned injector and the reaction chamber. 

[001 1] In the equipment by this invention, it has the syringe which pours the sample 
solution into the passage of the buffer solution through the above-mentioned injector, 
and can also fill up with the reducibility metal through the filter in this syringe. 
[0012] If the fluorescence of the fluorescent material which ammonia and a fluorescence 
reagent reacted and was generated as fluorometry equipment is detectable by high 
sensitivity, there will be no usable and exceptional definition, and they are an excitation 
wavelength field and a detection wavelength field. 200 to 800 nm Although it is important 
that it is extent, even if excitation wavelength and detection wavelength are fixed 
depending on the class of fluorescent reaction reagent, there is no inconvenience. 
[0013] Although it is usable as an integrator if the data from fluorometry equipment can 
be outputted to accuracy, the temporal response of fluorescence intensity is caught and 
it is 1. It is "desirable that it is what can carry out time quadrature in the* time resolution 
below a second. 
[0014] 

[Embodiment of the Invention] Next it explains, referring to a drawing about the 



measuring device of the nitride by this invention, drawing 1 **** — measuring device by 
this invention 10 an outline shows — having — **** — this drawing — setting — 12 the 
passage of a fluorescent reaction reagent — it is — a fluorescent reaction reagent — 
arrow head 12A it sends to the sense shown — having — arrow head 12B It is 
discharged out of a system so that it may be shown. Reference figure 14 Being shown is 
the sample solutions, such as acid rain and river water, (not shown) It is the passage of 
the buffer solution used as a carrier, and this buffer solution is an arrow head. 14A It is 
sent to the sense shown and is an arrow head. 14B It is discharged out of a system so 
that it may be shown. The basic buffer solution which has the capacity to change the 
ammonium ion, nitrate ion, and nitrite ion in a sample into ammonia as this buffer solution 
is used. Although liquid sending of these fluorescent reaction reagents and the buffer 
solution is performed by the pump, in order to enable stable liquid sending, a pel SUTARU 
tick pump is desirable, and the rate of flow is usual. 70-300microl/min It is desirable to 
set up. 

[0015] An above-mentioned fluorescent reaction reagent and an above-mentioned 
injector 1 6 The buffer solution with which it passed and the sample solution was poured 
in is a reaction chamber. 18 It is sent. This reaction chamber is the gas permeability film. 
182 It has, an above-mentioned fluorescent reaction reagent and the above-mentioned 
sample content buffer solution separate this gas permeability film, and contact, and the 
ammonia in the buffer solution penetrates the gas permeability film, and generates a 
fluorescent material by contacting a fluorescent reaction reagent and reacting. For 
example, injector 1 6 When the sample solution passed through and poured in contains 
ammonium ion ammonium ion electric dissociation exponent a value — 9.24 it is — since 

— as the buffer solution which is the carrier of the sample solution pH 9.24 Ammonium 
ion serves as ammonia and gasifies. If the above thing is adopted Reaction chamber 1 8 It 
sets inside and is the gas permeability film. 182 It will penetrate, and will go into the 
passage of a fluorescent reaction reagent, and a fluorescent material will be formed, 
although it excels in chemical resistance as construction material of the 
above-mentioned gas permeability film, and a class will not be asked if ammonia is made 
to penetrate easily in ordinary temperature — Teflon (trademark) it can be . 

[0016] In order to support changing the nitride ion in a sample into ammonia, and 
gasifying it, it is the passage of the buffer solution. 1 4 It sets and is an iryector. 1 6 
Reaction chamber 18 In between, it is a column for reduction, (not shown) It can arrange. 
This column arranges a membrane filter on ends, and is the simple substance of a 
reducibility metal little inside, for example, copper, aluminum, or zinc, mixture, or these. 3 
It is filled up with the particle made from a Devarda's alloy which is the alloy which 
consists of a metal of a class, and is constituted. 

[0017] the sample content buffer solution which passed through the reaction chamber — 
previous statement — like — and arrow head 1 4B it discards out of a system as shown 

— having — on the other hand — fluorescent material content liquid — reaction 
chamber 18 from — fluorometry equipment 20 after being led and measuring 
fluorescence intensity — previous statement — like — and arrow head 12B It is 
discarded out of a system as shown. Above fluorometry equipment 20 The obtained data 
are an integrator. 22 It is sent, and it is regarded as a temporal response of fluorescence 
intensity, and is recorded. 

[0018] drawing 2 **** — drawing 1 it is the same as that of the equipment shown — 



however, syringe 24 using — passage of the buffer solution 14 The sample solution is 
poured in. In this case, column for reduction which allotted a membrane filter and 
reducibility metal particles to that interior, and was formed in it in this syringe Equipment 
made as [ support / use also as a container for hold of 26 and / conversion to the 
ammonia of the nitride ion in a sample ] 10A It is shown, above-mentioned syringe 24 
****** — needle in this syringe although it can be a commercial thing 242 a head — 
injector 16 It is round made so that a blemish may not be given to the interior. Moreover, 
the construction material of a syringe and a needle should have resistance to the basic 
reagent In addition, this equipment 10A The used measuring method is drawing. 1 
Equipment shown 10 Since it is completely identitas, explanation is abbreviated to a case. 

[0019] 

[Example] Although the example of a preliminary test and the example of a measurement 
trial explain this invention further below at a detail, the fluorescent reaction reagent and 
device which were used in common in these examples of a trial are as follows. 
Fluorescent reaction reagent : O-phthalaldehyde (Aldrich shrine make) Ethanol solution 
(0.084g/(ml)) To 2.5ml pH 9.5 0.4M Boric acid-NaOH Buffer solution 150ml It adds and 
mixes, this 2-mercaptoethanol (Merck shrine make) Ethanol solution 0.0056g/ml 2.5ml It 
is an ascorbic acid as an antioxidant (best article by Wako Pure Chem Industries) 1 .5 ml 
water solution (0.18g/(ml)) It adds and mixes, prepares and is abbreviation at a room 
temperature. 1 It is used after time amount neglect 

liquid-sending pump : Gilson Shrine make Minipuls-3 (trademark) it is — peristaltic pump. 

Gas permeability film : Commercial Teflon (trademark) Thing of make. 
Fluorometry equipment : Jasco Corp. make 821 -FP Fluorescence detector with a mold 
flow cell (excitation wavelength :350nm, measurement wavelength :486nm) . 
Integrator : made in Hitachi, Inc. D-2500 Mold integrator. 

[0020] the 0.4M boric acid-NaOH buffer solution of example of preliminary test — the 
carrier solution for the sample solutions — carrying out — and drawing — fluorescence 
intensity was measured using the equipment shown in 1, 1 marketing (response to 
ammonium ion concentration) 1 000 mg/l The ammonia standard solution 
(ammonium-chloride solution by Toa Electronics, Ltd.) suitably — diluting — ammonium 
ion concentration 1 0 mg/l up to — a solution — preparing — the sample solution — 
carrying out — pH 9.5 a result — drawing 3 as being shown — it is — concentration 0.01 
mg/l from — a response obtains — having — 0.04 mg/l from — very good linearity was 
shown (correlation coefficient : 0.9996) . the relation top whose this invention assumes 
acid rain, river water, etc. as a real sample, and ammonium ion concentration 10 mg/l up 
to — although measurement was performed by making a solution into the sample 
solution, what shows a linear response in a further high-concentration case is presumed. 
[0021] example of a preliminary test 2 drawing (effect of the temperature exerted on a 
response value) 1 while using the equipment shown and warming the passage of the 
fluorescent reaction reagent in the upstream of a reaction chamber, and the buffer 
solution — ammonium ion concentration 10~mg/l a solution — preparing — the sample 
solution — carrying out — and — pH 9.5 0.4M Boric acid-NaOH Fluorescence intensity 
was me&sured for the buffer solution as a carrier solution for samples. A result is 
drawing. 4 It was as being shown, and it became clear that it became easy to generate 



ammonia gas and a big response value was acquired, so that solution temperature 
became high, setting out of solution temperature 65 degrees C up to — it was — 
although — a response value is presumed to be what becomes large, so that solution 
temperature is theoretically high. 

[0022] Example of a preliminary test Three Drawing (effect of the rate of flow exerted on 
a response value) 1 The equipment shown is used and ammonium ion concentration 10 
mg/l A solution is prepared, and it considers as the sample solution, and is pH 9.5. 0.4M 
Boric acid-NaOH The buffer solution was used as the carrier solution of the sample 
solution, and the response value was compared by changing the rotational frequency of 
the peristaltic pump for liquid sending, and measuring fluorescence intensity, a result — 
drawing 5 as being shown — it is — rotational frequency of a pump 1 54microl/min it is 

it became clear that the biggest response value was shown in a case. The rate of flow 
of a carrier solution the reason 1 54microl/min Before the ammonia gas which occurred 
that it was above penetrates the gas permeability film and is spread thoroughly, it is 
presumed that it is for passing the detecting element of fluorescence detection 
equipment, and it is the rate of flow. Within the limits of 70-300microl/min, it is . 
1 50microl/min It became clear that it should have been set as extent. 
[0023] Example of a preliminary test Four Drawing (effect pH of a carrier solution affects 
a response value) 1 The equipment shown is used. Ammonium ion concentration 10 mg/l 
Prepare a solution and it considers as the sample solution. pH 9-10.5 0.4M Boric 
acid-NaOH the buffer solution — and — pH 11.5-12.0 0.4M Na2HP04~NaOH The buffer 
solution is used as the carrier solution of the sample solution. It is the rate of flow by 
adjusting the rotational frequency of the peristaltic pump for liquid sending 1 54microl/min 
The response value was compared by setting up and measuring fluorescence intensity, a 
result — drawing 6 as being shown — it is — pH 1 1 until — pH although a response 
value becomes large so that it is expensive — pH 1 1 Above, a difference was hardly 
accepted. As this cause, it is a carrier solution. pH 1 1 This ammonia from which the 
ammonium ion in a sample will all almost change to ammonia gas if it is extent 
O-phthalaldehyde It is possible that the reaction with 2-mercaptoethanol reached the 
saturation state, that the gas permeability film reached the transparency limitation of 
ammonia gas, etc. Anyway, it is a carrier solution. pH 1 1 Or when using the buffer 
solution beyond it, also in ordinary temperature, it became clear that the nitride ion in the 
sample solution could be transformed to ammonia nearly thoroughly. 
[0024] Example of a measurement trial One Drawing (calibration curve about nitrate ion 
concentration) 2 Relation with the peak area of nitrate ion concentration and 
fluorescence intensity was investigated using equipment as shown, a sodium nitrate — 
using — nitrate ion concentration 0. — 1 and 3 And 5 mg/l the standard solution — 
preparing — the sample solution — carrying out — as the carrier solution of the sample 
solution — pH 1 1.5 0.4M Na2HP04~NaOH the buffer solution — using — the rate of flow 
154microl/min setting up — measurement temperature 25 degrees C ** — it carried out. 

[0025] A membrane filter is put into the interior of a commercial disposable mold syringe, 
and it is a Devarda's alloy particle. 0.2gTt loads and is 4.5ml. The nitrate ion standard 
solution was attracted in the syringe, it poured into the passage of the buffer solution for 
carriers after progress for 5 minutes, and the peak area of fluorescence intensity was 
measured. A result is drawing. 7 It is as being shown and is functionality very good 



between a response value and nitrate ion concentration, (correlation coefficient : 0.999) It 
was obtained. This drawing 7 The graph shown is fluorescence intensity. = 247000 x 
(nitrate ion concentration) +57500 It is expressed with approximation relational 
expression good, and can be used [ therefore ] as a calibration curve. In addition, nitrate 
ion concentration 5 mg/l Relative standard deviation of the fluorescence intensity of a 
case It is 3.6% (n = 5), and repeatability and a very good thing became clear. 
[0026] Example of a measurement trial Two Drawing (calibration curve about ammonium 
ion concentration) 2 Relation with the peak area of ammonium ion concentration and 
fluorescence intensity was investigated using equipment as shown, an ammonium chloride 
— using — ammonium ion concentration 0.05 and 0. — 1 and 0.25 and — 0.5 mg/l the 
standard solution — preparing — the sample solution — carrying out — as the carrier 
solution of the sample solution pH 11.5 0.4M Na2HP04~NaOH the buffer solution — 
using — the rate of flow 154microl/min setting up — measurement temperature 25 
degrees C ** — it carried out 

[0027] ** [ it puts a membrane filter into the interior of a commercial disposable mold 
syringe and does not use a Devarda's alloy ] 4.5ml The ammonium ion standard solution is 
introduced and it is 5. It poured into the passage of the buffer solution for carriers after 
progress between parts, and the peak area of fluorescence intensity was measured. A 
result is drawing. 8 It is as being shown and they are a response value and ammonium ion 
concentration. Functionality very good in between (correlation coefficient : 1.000) It was 
obtained. This drawing 8 The graph shown is fluorescence intensity. = 867000 x 
(ammonium ion concentration) -1 900 It is expressed with approximation relational 
expression good, and can be used [ therefore ] as a calibration curve, in addition, 
ammonium ion concentration 0.5 mg/l it is — relative standard deviation of the 
fluorescence intensity of a case 2.4% (n = 5) it is — repeatability and a very good thing 
became clear. 

[0028] Example of a measurement trial Three Drawing (calibration curve about nitrite ion 
concentration) 2 Relation with the peak area of nitrite ion concentration and 
fluorescence intensity was investigated using equipment as shown. Nitrite ion 
concentration using a sodium nitrite 1 It reaches. 2 mg/l The standard solution is 
prepared, and it considers as the sample solution, and is a carrier solution of the sample 
solution. pH 11.5 0.4M Na2HP04-NaOH The buffer solution is used and it is the rate of 
flow. 154microl/min It sets up and is measurement temperature. 25 degrees C It carried 
out. 

[0029] A membrane filter is put into the interior of a commercial disposable mold syringe, 
and it is a Devarda's alloy particle, g It loads and is 4.5ml. The nitrite ion standard 
solution is introduced and it is 5. It poured into the passage of the buffer solution for 
carriers after progress between parts, and the peak area of fluorescence intensity was 
measured. A result is drawing. 9 It is as being shown and is functionality very good 
between a response value and ammonium ion concentration, (correlation coefficient : 
0.928) It was obtained. This drawing 9 The graph shown is fluorescence intensity. = 15819 
x [Nitrite ion concentration mg/l] +168013 It is expressed with approximation relational 
expression goodr-and can be used [ therefore ] as a calibration curve, in addition, nitrite 
ion concentration 1 mg/l it is — the relative standard deviation of the fluorescence 
intensity of a case — 2.89% (n = 5) it is — repeatability and a very good thing became 
clear. 



[0030] Example of a measurement trial Nitrate ion concentration using 4 sodium nitrates 
(correlation with a conventional method) 10-40 mg/l It is an example of a measurement 
trial as stated above, preparing the standard solution of various concentration within the 
limits, and using each of these standard solutions as the sample solution. 1 The 
measuring method of the nitrate ion concentration apply correspondingly and according 
to this invention, and the conventional absorptiometry (cadmium reduction) The 
measuring method to depend was enforced, a result — drawing 10 as being shown — it is 
— correlation coefficient : 0.954 and regression y = 1.233x-4.312 it is — good correlation 
was shown. 

[0031] Example of a measurement trial Five It extracted from the separate (measurement 
of a real sample) river. 2 The nitrate ion concentration and ammonium ion concentration 
which are contained in these river water for the river water of a class were measured 
with this invention approach and the conventional method. Example of a measurement 
trial of previous statement in the case of this invention approach 1 It reaches. 2 The 
peak area of fluorescence intensity is measured as indicated. It is drawing about a 
response value. 7 It reaches. 8 It carries out by collating with the calibration curve 
shown. About a conventional method, it is an absorptiometry. In [JISK01 02.43.2.5 (nitrate 
ion) list JIS K01 02.42.1 and 42.2] (ammonium ion) The measuring method to depend was 
adopted. A result is the following table. 1 It is as being shown and it became clear for this 
invention approach to have been applied to actual river water etc. In addition, in the case 
of this invention approach, the measurement duration of nitrate ion concentration and 
ammonium ion concentration is all abbreviation. 7 In both the cases of a conventional 
method, it is abbreviation although it was between parts. 60 It was between parts. 
[0032] 
[A table 1] 





#f6TO2fc fog/1) 


mm (mg/I) 


® m -i * > 


4.58 


8.7 


9.09 


9.8 




0.47 


0.45 


0.18 


0.34 



[0033] 

[Effect of the Invention] According to this invention, return the ammonium ion, nitrate 
ion, and nitrite ion which are nitride ion contained in this sample solution for samples, 
such as river water, and change to ammonia, and make this ammonia and a fluorescent 
reaction reagent react, a fluorescent material is made to form, the peak area of the 
fluorescence intensity of this fluorescent material is measuredrand the concentration of 
the above-mentioned ion is measured by collating this measured value with a calibration 
curve. If the sample solution is beforehand contacted to a reducibility metal, for example, 
a Devarda's alloy, conversion to the ammonia'of the above-mentioned ion can be made 



into a positive thing, the fundamental technique set [ is boiled and ] and required of the 
measuring method by this invention is only introducing carrying out quantum extraction of 
the sample, and this into the passage of a carrier solution, therefore its actuation is very 
simple, and skill requires it — not having — measurement duration 10 a part — between 
— less than — it is — it is alike and advantageous in comparison with the conventional 
absorptiometry or the ion chromatography method. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Nitride ion measuring device by this invention 1 It is the sketch showing an 
operation form. 

[Drawing 21 Everything but the nitride ion measuring device by this invention 1 It is the 
sketch showing an operation form. 

fDrawing 31 Drawing 1 It is the graph which measured using the shown equipment by 
having made the ammonium-chloride solution of various standard concentration into the 
sample solution, and plotted the relation between the ammonium ion concentration in the 
sample solution, and the measured fluorescence intensity. 

[Drawing 41 It is the graph which shows the result of having investigated the effect the 
temperature conditions at the time of performing a fluorescent reaction by making the 
ammonium-chloride solution of fixed concentration into the sample solution affect 
fluorescence intensity. 

[Drawing 51 In case a fluorescent reaction is performed by making the 
ammonium-chloride solution of fixed concentration into the sample solution, it is the 
graph which shows the result of having investigated the effect the rate of flow affects 
fluorescence intensity. 

[Drawing 61 the ammonium-chloride solution of fixed concentration — the sample 
solution — carrying out — the buffer solution as a carrier pH many things are boiled and 
it changes — making — a fluorescent reaction — carrying out — carrier solution pH It is 
the graph which shows the result of having investigated the effect affect fluorescence 
intensity. 

[Drawing 71 Drawing 2 It measures using the shown equipment by making the 
sodium-nitrate solution of various standard concentration into the sample solution, and it 
is the graph which plotted relation with the peak area of the nitrate ion concentration in 
the sample solution, and the measured fluorescence intensity, and becomes a calibration 
curve in measurement of nitrate ion concentration. 

[Drawing 81 Drawing 2 It measures using the shown equipment by making the 
ammonium-chloride solution of various standard concentration into the sample solution, 
and it is the graph which plotted relation with the peak area of the ammonium ion 
concentration in the sample solution, and the measured fluorescence intensity, and 
becomes a calibration curve in measurement of ammonium ion concentration. 
[Drawing 91 Drawing 2 It measures using the shown equipment by making the 



sodium-nitrite solution of various standard concentration into the sample solution, and it 
is the graph which plotted relation with the peak area of the nitrite ion concentration in 
the sample solution, and the measured fluorescence intensity, and becomes a calibration 
curve in measurement of nitrite ion concentration. 

[Drawing 101 It is the graph which shows the result to which nitrate ion concentration 
measured nitrate ion concentration with this invention approach and the conventional 
absorptiometry by making known various sodium-nitrate solutions into the sample 
solution, and the correlation of a method is both shown. 
[Description of Notations] 

10 10A : Measuring device of the nitride by this invention, 

1 2 : Passage of Fluorescent Reaction Reagent, 

14 : Passage of Buffer Solution as a Carrier of Sample, 

1 6 : Injector, 

18 : Reaction Chamber, 

182 : Gas Permeability Film, 

20 : Fluorometry Equipment, 

22 : Integrator, 

24 : Syringe for Sample Impregnation, 

26 : Column for Reduction Which Consists of a Filter and a Reducibility Metal 
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